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This paper deals with  

DIA control of a magnetic suspension system using -synthesis.
 

DIA control is a  

control problem which treats a mixed Disturbance and an Initial-state
uncertainty Attenuation(DIA) and supplies  

controls with good transients.  

DIA controller
has a good initial response property, however its robust performance can be improved.
We propose a novel control problem which is to find a multi-objective controller to achieve
 

DIA condition for good initial responses/transient responses and the structured singular value
 condition for robust performance. We apply this proposed approach to a magnetic suspension
system, and design a robust controller which has both good transient and robust performance
properties. Finally, experimental results show effectiveness of the proposed control system design
framework.
Key Words :  

DIA Control, - iteration, -Synthesis, Transient Response, Robust Performance,
Magnetic Suspension System
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は制御入力;    は観測出力;    は被制御量;
	  
 は外乱であり，	は区間   において 2








































システム (1)に対して， すべての許容制御則 
が
































































(または単に DIA 制御)（Disturbance and Initial state
























































































































































   )  !  '

 (10)
ここで : 浮上体（鉄球）の質量, % : 電磁石と浮上
体との間の定常ギャップ, : 定常ギャップ% の微小
変位,  : 定常電流,  : 定常電流  からの微小変位,
) : 定常電圧, ! : 定常電圧 ) からの微小変位, &
: 電磁力, (, 

: 同定実験によって決まる電磁力 &




































































































































































Table 1 Physical Model Parameters
Symbol Parameter Name Value Unit
 Mass of the ball 0.286 kg
 Steady Gap 3.000    m
 Steady Current 0.843 A
 Steady Voltage 8.47 V






 Resistance 9.50 












































































































































































































































































































































































































































































































































































































































































き電磁力と浮上体 (鉄球)の距離が 3[mm]から 4[mm]
へと変化する．実験結果を図 6に示す．







































































































Table 3 Mass Change of the Iron Ball
Mass of the Ball [g] Varying Rate










































































Fig. 8 Step Responses with Mass Change ( 

DIA)























Fig. 9 Step Responses with Mass Change (-DIA)
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